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<*n 2 ^ a^.^ xfl^-s^ s?-w 6 i ^ ^ ^ 

wj-^jq. o] ^nfli- ©i-g-^ ^i^a 1^4 ^tt*}. 

S. 1 
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{SUPPORTED HYBRID METALLOCENE CATALYSTS, METHOD FOR PREPARING THE SAME, AND METHOD FOR 
PREPARING POLYOLEFIN USING THE SAME} 

S. 1 -£r 12^ 7^ ^8 *H2^ 

s. 2 <3*H i24H «l3L<m 2^1 ^ tfl^a€ #*]#*fl-i- °]-g-*H -ar^m 

* #^4 t^M* ^-X^O] -g-o]^- ^ ^ ^ pfl^S. 

4 ^ ^^>^-# 2 ^ pll^S.^^ ^o]^ ^§ ^ufl 7 > #*]^ ^1 pflTg: 

^ 5|-^-#«?l S^nflo^ 3~i$o_^ o^o^cf. ol<4 afc n fli=. t£<U ^ 
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^ jL&x}o\ ji^>^ 7>^ofl tt* ^ 7]7fl^ J*^* 

*H -§-§-7>^^- 1^*1 ?M ^A^r ^H4(C.A. Sperat, W.A. Franta, H.W. 
Starkweather Jr., /. Am. Chem. Soc., 75, 1953, 6127). 4*) #2H^€3 34-41 5a°Hfe 

(enhanced toughness), #j£( s trength) , ^^-§-^7^-^.(environmental stress 
cracking resistance, ESCR) ^-<=>] 414 aj-g-^t*. ffife ^-t^ ^ 

<5> O]^ $ ^7>^ £3L» 7Hfe fc^-MI** ^*}^*r ^f*} 5 ^ ^ % 
^xm-Br ^ a**Mt|.. felll^ °l^^r W .fit 7>*|fc 3L^V» 

^7i ^ *i5i7} sa$i^ ^^l^-^s. ^ 7>^m ^ sa^. 

*(|2:*Kr ji^^^C^l^-^ *H4,461,873Jl). n&IM- ^ £^8r ^ 

* «-a-*>7l 41^41 -8-711- ^ ^ AV-g-o] ^ 7 >^tf. 

<7> - 7 fl O]^ ti>-§-7l» ^ ^>-§-7Hl^ $ ^ 

<3*g ^ #-g- ia£W:3 a-is. ^ -frsSH €*Kr ^ f 7>^ * 

5. 5E^- o)^ ^ ^HH^-fr *fl2:*Ur y j-^°l^(C.A. Sperat, W.A. Franta, 

H.W. Starkweather Jr., 
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/. Am. Chem. Soc. , 75, 1953 6127, N. Kuroda, Y. Miyazaki , K. Matsumura, K. Jubo, M. 
Miyashi and T. Horie, 1979 Ger. 28,856,548). ££r iJ-^^r #7HH ^ 

^ 7V^1 *T*m ^^1-71^ ^VM-^I ¥ 7\*\ :£<3*H ^*Hr 

. ^^-S. £-*>^ S€*>7| ^2fl^ #12-1-8: AS. 3l3E 

^ nj| if c^s] 7 >X| 4f ^3 ^*>^, 

^7}^ f£f 7fl^}*Kr tfl^S^ ^ ^ €-"£4H 

*H ^^^1 ^^(nl^-s.^ 316,444,605 BIS., 316,399,531 BIS, 31 

6,417,129 B2Jl, *1^*1 316,399,723 BIS, ^^H 5 ! 31 5, 614, 456 S., &5 ^fl-M^li *ll 
1988-045993 JL, ^ ^fl^-^iL 31 1998-045994 S. , ^-7fl^-^^ 31 1999-022334 5. , tb 
^ ^711^-Sl ^Ji 312000-0042620 JO . 
<9> o)^ ^6fl ^tfl 31 ^Bl^r^m^r *] # "M"^ ^5.^ ^Hl^l ^M. 

<*H s\n n&x}2) Mr*M tMl7> ofls. s.^ ^^-ei-^ ^flofl #el^m°f| 

*\SLS. Jl-S-71-^ ^^lfl-^£, ^f-t ^r7>^=, f"§- ^Sl 7}7jS ^5)- 

<10> 4^ A-lS. ^-o]^}- A^^- 7 ^1^. v\]^S.^ ^nfl* £^-*H A>4^-O.S.^ ^7>^= 

£ri, ^31^^, ^ ^^HS ^ €*Hf 7}*)x= §^31^ ^8^« 5^4. 
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o)9\- ^3.® ^» 7>^lfe #3*3!^ ^2: 

€ # B fl^l« 0 l-g-*>fe U^l ^l^^l A- Ewen, Stud., Surf. Sci. & Catal . vol. 

1986 25,. nl^-s-^ ^16.384,161 B1JL). S^r 7>^7l (Kaminsky) 51^ ^w^r 

Cp 2 ZrCl 2 -Cp 2 HfCl2-MAO ^7«» ^S. fA*\ ^S-'S ^*fl *MH °H€ 

« ^-i: <r*8^ 44 £*H£ ^ij£(Mw/Mn)7> ^^^]^ 1.9 ^1.2.3 4.1 tfl 

*] 10.0 ^^^-5-^- a.3.*>^^(A. Ahlers, W. Kaminsky, Makromol . Chem. , Rapid 

Commun., 9, 1988 457). 

5^*1, &3.9\- JL&X\B\ ^ 2:^*>7l fl^r -fi-71^ #3, ^ 

^7> &tr. 

<12> ^Q, #21*611^* *3^Hr tf^^^r ol^-^, -g-^^, ^33^. 71 ^ 

O.S 4 1 7 fl^oj) ^ o]£^ ZLtflS. A]-g-*>ZL #ofl^> 

WV^"°1 AflS-^r 2)1^8: 'S^^r ^ t^lg^ ol^^j! o^cf. ^Tfl^l tjfl^S. 

^ ^nflofl 7># ^^.S.^ -8-^ 7l^ *3 ^3^. ^ ^ 

#tflAl7l7l ^Sfl ^Ji7l 2:^*11 *> *H , *l^r*JSl 3:3Mr ^ tt*ft7\ 

71^ i^i&q) ^7} o^q.^ s}-^ (fouling) ^1* «fl^«fl 6 > *M1» #31 $X^r. 
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ih^im- ^ ^^^i-^ Ji^^m ^ 

200 vfl^l 500 t: Si ^^Hr <f Tfl *fi7i€ <r 5^ •&Vol=^7H-0H)7l- #S 7>^^ ^7l£l 
<>1 #-§-^1 ^^7l7> ^SIM-, ^2: £rJ£7> 600 *C *H 7^ £] 7l <H B] £ " 

7> ^^l 1 ^ *HJ°1 iLJl£)&tr(I-S. Chuang and G. E. Maciel, Journal of American 
Chemical Society 118, 1996 , 401). °\&c 600 ^ <>1<$MH £2:£) <H ^€ SH-^°1 €■ 
€^R+7l^ *>7l ti>-§-^ 131}- ^o] °HI[.Al ^^7)^ «V-g-^V4^ M^Sa^O. Blmel, 

Journal of American Chemical Society 117, 1995, 2112; L. H. Dubois, Journal of American 
Chemical Society 115, 1993, 1190). 
<14> (wV-g-^ i) 



<15> 



\ 



^ EtOSi(CH 3 ) 3 , Si-OEt 

o **• o o *~ o 

S Si-OH S Si-OSi(CH 3 ) 3 



<16> #71 ^tiV <£z\7}o)x$, ^<gvfr 600 "C ^2S)<^ ^ 



84-8 



1020030020428 £^ ^*>: 2004/3/31 

<17> ^Tg,g. ^5fl 7] #3 §-^1^-1; JHe^H, ^ 4 

<18> ^xg^ rf= AiS. ^ 7>*1 ofltiiL^ ^-tl-^- ^-7HM 

^ #Bfl» ^^h§-7H ^-g^ 7>^ ^ #^ol 

#^3]^ ^AHl ^sfl^ #^#efl^ *8#^^r Ta&f^m ^r^Wl-g-^ ^7]^ #13 

<19> ^. ig-tg^- ^-7] £L^ t£j$^ 7 ) i^H, 

<2o> ^uj-^i ^]6|} ^ois 2 ^ ^3. ^ ^ 

<21> Jg. i^iga. ^- 7 -| ^ ^] #^3} 2 7}*| i^-fr ^1^- 

<2 2> >lll^ «<H^ 

<24> b) <$7) #t3l]o|] #7] oflig-^ 5^#4 t|* 1 * ^ 

<25> «- 5^^. 
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<26> *\)2Si\ 

<2?> a) 1 f^-ol^ al-tM-i: 2:^1)4 

<28> b ) #7] #^3^ WS-a #7] T^S.^ T=Hfi- *M*1 ^ 

<30> SEfV £ o]7$ &*H§= #^^r^^ ^-§- ^1 ^ 

<31> a) i ) 0>Afl%, 3fl^, 3*> ft*. €^^1 s.^ 

<32> ii) ^#3^1^^, ^l#^Ef^<a -fcESi), 5E^r w^^l nl-ofl *$e>]S. n^-s] ^ 

o]^ ^711- f-4M*Hr 7>^I ^12 ^ 

<33> Hi) 13 ^ i^-^Rr -a- 7]^ ^fffi] 

<34> ♦ t-B-^ #*fl 

<35> b) X 1 ^ €^-t>7l» ^-B-^ 

<37> ^ 2L TQ;T$e- s£ 7 ] o)^ ^ g.^. £2=. ^e^^ f^-g- ^ 

<38> *j|l£) 
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<39> a ) S^^l ^^>7lf °Mm, 5^. 3*} <1HH 

<40> b) #7l a)^!^ »ll 13 ^ ^-^-i: £f*fe -9r7)^ 

<41> c) #7l b)#7fl3 *^$-€ ^1 *?€S«Bft]Sl, WS^E^*! -fKESfl, 

iEfe n-S-^l 3<^s. ^>M-^1 -f-^ < §7l» ■g-B-sKr 4^^^ 7>*l ^2 '1fa€ 

#*M?* *IU «3.<* 7iii2 ^ ^ 

<42> § 
<43> 4)2^ 

<44> a ) X^l ^^7lf ^-fh*>fe oHt, 3*V <iHH iffl^^-Al 

3W§-* #*M*| *fll 4M|» *fl^Hr ^1; 

<45> b) ^tlW^!, ^#^.€4^^ -frS^I, SE^r iL^*] *HJ£ 

^-fr^fe 7>^1 ^12 *«%3.^ 13 * 5E^Kr -B-71^ s)- 

a*MI* 3^ tii-g-A]^ %^sHel »12 *f|%3.€ 3^«~i- *fl2:*Hr ^31; ^ 
<46> c) #7] a)#3l3 ^1 SfvW) #7} b)^31^ *<$3^ *f|2 S^l-* 
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<47> * JL^-W-. 

<48> SE^ -ir^^^l ^*fl» *W"^ ^Hl 2 ^ ^3. tf-E- ^S.® 5j- 

<49> £ Sfe ^ £i« #Bl^r5im^ ^^ofl fl<>H , 

<50> i) o>Afl^, 5^, 3 *> ^s-a] <£^, ^^X\ 4^*1 S.^^> 

^1*, 5E^ SLi^^^ 7l^7l# f-R-£Rr *fll ^5.41 
<51> ii) #m3.5fflE^<3, *]#S^E}-c}oTI BEfe ZL#ofl ^<H£ if-o]^ 

"§711 ^Nf*fe ^H^-^a- 7>^1 *j)2 iflte-ffl ^tt; ^ 

<52> iii) 13 * 2£^Kr -fM^ 2:#*fl 

<55> o)^X] i£T$& ^]^7\) -g^th 

<56> %f>}^ &3.^ 7fx]fe ^-i-^m* ^ Si^ f ^2fl5l 

*r £-8 *M5Mfl ***Hs 

fl. ^nfl» ^ofl ^-^Ojg. J=L 7 >^ ^ ^-xl ^Pfll- ^lS^JL, O] 
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2f*m <>]-§-*H AAQ ^tlro] 7>*l*r ^o]i£ ?1HMH 

^5L(^^r ^st\ ^ ol>§^>^= ^-5E)» 7>*lfe Sb)*^* 

A. 

^ ^M}-5}7\)^ ^£7}^ #B)l^rSll^* 1 ^ Jl^>^ 

7>*§= -§-^lt!: ^1 *f)S*Kr ^ofl ^-7] ^^-7>^ 

#^3]^ -g-^VIM 1000 vfl^l 100,000^] 3., #7] JH^-x}^ I-tL^]^ #7l ^^-7>^= 
^ #sl^5l]^iL4 ^o_c} ^7>^=o] 10,000 ^x) 1, 000,000^ vt\^^\t\-, 
<59> ^HAS, <g^X\ ^ 71^71 » 7}x]3. ^]^^ 

«• ^-fh^ ^» ^l^l^t^^fl^H^JiL ^1110-1998-0025282^:), <^7H 

^71 <£o] ^-S} ^.^f| # O] ^ ZL ^ ^ol^.^ 7 l S 0]§fl ^Wfe t^ifr 
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<60> ^l^j-Tfl^, *>7l «>-§-^ 2*4 7)^711- 7}*]5L ^ 

^ JH ^-7>^ -R-JE^- ^ 4^ ^$-g- 7>^] *fl2 ^isL^ ^A]^ Afl^ ^ 

^ ^lS^Jl, o] ^ ^1 ^nfl* ol-g-^ 6\% gfl. ^>^= -g-^L 



<61> 



2) 



<62> 



SI— OH 
SI— OH 



\ 



an <m 



MAO 



in 



SI— OH 

Si — OH 
Si— O 



MAO- 



.3. 



*l2(Hlgrati! *DH 



i-OH 

si 




i— o 



X 



OkX MAO- 



^Zr±— Me 

MAO- 



<63> ^.7) tiV-§-^ 2^ -*HH, Ffe 3-g-7) (functional group) ^, Xfe ^ 7fl*| ^Bj-tfoloflvi 
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<65> (S^tH 1) 

<66> (C 5 R 1 )p(C 5 R 2 )MQ3-p 

<67> 1^ 

<68> JJ^r 4^ $.°] ■ 

<69> (CsR 1 )^ (CgR 2 )^- &7\A A^r *r±. ^W^, 1-409 ^afl, *q*3.^a, o> 

"g^Pd, ^ d >€, ^Vt^A, oVllM^ ^A^r Sfe ^-ol^^S. 14 ^ ^ 

o]^>^ ^ ^^^}7V ^-olc^ig ej-C^ofl <5}*j) o^^M 4~16^ JUS}* 7fl o]^- 

<?o> el-iij^oiTm; l~20^ ^ e}^, ^affl^ °\%. 

<£z]opg Ej-tq^:, ^Vi^ s-V^; l~20^ ^^^l eM^lJi; 

<7i> o, l ©Ijl; ^ 

<72> R l R 2 ^ofl a^Kr *>i4^ ^ *\7] as. S^ls? 

bS. ^13^ ^^r, S^r 3J*H cS. S^s]^ 5}^^L ^l^r^M; 

<?3> (3?-flH a) 

<74> R R . 

I I 

— C— Z— C— G 
R R' 
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<75> #7] a 2} *HH, 

<76> Z^b 4h£. -^^> SEb- % €^>°l3l; 

<77> R, ^ R' if AiS. *=Hfr ^ B^^! 1-402] <£2j , ^lfS'tl, , 

<78> G^r €^ 1-40^1 <W**1, 6 >€^^-, *fl^, 5£b ^fl^l 

31, R' 2)- + $XSL*\; 

<79> Z7> % Gb- iHsf-Al 5E.if oVfJ^-AHal; 

<80> G7> MHj.fi., n^d, £b fcA] 

<si> b) 

<82> pii 

I 

z 

I 

— C— Z— R" 

I 

R 

<83> ^-71 -sb^q <4W<H, 

<84> Z^ ^ % €*M3L, ^ 7fl^ Z ^ 6)±. is}^±= &± Q*\°)ZL] 

<8S> R ^ R" ^ cf-g., ^ eM^; 1-402] ^lflM, a}^, 

Wi, t^ll, <^>€^, 3£*f o>^&*lld eMtMa. 

<86> R^ R- Si}. ^4S)o] ZL£)» ^ &-fi-H , 

<87> . ^ 7 fl2] R' fe- ^ B^Z^o] o>x^ c^SH J1S]# ^ &°.vi\ ; 

<88> (SfrflH c ) 
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<89> 




R R"' 



<90> 



<91> 



R ^ R'"fe ^uj- cf=>^ l~40^| -J^S^fi, opg, 



<92> 



<93> 



R ^47} ^z)Zk°]T&, R' a.^- ^ 'eM^M o>q^, R' • ' ^ 



- W IS SAls]^ *)H nfl^^l ifla^oi <^ [ A -0-(CH 2 ) a 

-C5H4]2ZrCl 2 SE^ [A-0-(CH 2 )a-C9H6]ZrCl 3 <>14. ^7]«\}*] a^r 4-8^ ^^o]ji | A ^ nfl^-A] 
*]] € (methoxymethyl ) , t-f-^l pfl H (t-butoxymethyl ) , ^}^.^}o) ej-igl 
(tetrahydropyranyl), Bf|S.iq-S}ol = S.^-^(tetrahydrofuranyl) , 1-ofl ^-a] 6)| ^ 
(1-ethoxyethyl), l-'fl^-l-'lI^-AHl^d-methyl-l-methoxyethyl), t-^fli (t-butyl)S. °) 

^5^3 ^na^ ^ol ^ «>^^4(Lee, B. Y. , Oh, J. S., Organomet. Chem. , 
552, 1998, 313). 

^ nfl^S.^ tfl&^ol ^2ft ^T^^ Cf^-aq- ^rf. ZL&l 
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<96> 



AO, 




OA 



AO Hi 



\ 





OA 



CI 



OA 




OA 



<97> #7] <*H*1 a, a^.^fe #7l s^"^ 

<98> ^ ^tgofl A>^-5]^ JL^H ^-§-^°l - -i^H*7l# 7}X]5L 

o] a}-^ ^ ^[jl, s-^SLS. Na 2 0, K 2 C0 3 , BaS0 4 , Mg(N0 3 ) 2 M > 

^£r°l ^ $X^r. 

<99> ^ 7># e °1^ ^1* ^ ^ 32:€ > 

1:*^ 71311- H^}^ &n 0H7l» *ll 7^H a^^l #-§-^ °1 €■ ^ 

s.X]-7ll- °l-§-*Hr %o)t\-. 0}^°) 300 1000 °C oH, n>M*Mlte 300 ^ 

*1 800 r °]5L, tf*r 600 ifl^l 800 V 

<ioo> oi&i^ ig-sfl s.^^ ^S^r7l(-0H)^ 3^r^ <&S*7l(-0H) 

3. *f|7i*}fe ^3 <^^^. ^3.^71 (-OH)^l 0.1 xfl*l 10 mmol/g <>1 »>^^j- 

^, Jitf tJ>^-2)*>7fl^- 0.1 ifl*| 1 mmol/g °13L, «>^*V7flfe 0.1 *fl*| 0.5 mmol/g 

014. ^*7l(-0H)Sl ^ z\}2^^ ^ 3=3. SE^- £S 2l&{-&5., a 1#, 
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ie^ ^H3H ^4 ^ A>.g.) ^ ^ ^ sa^h #^*Rr 

o] <^^7l(-0H)« sM^-^S. >l]7ltb ^3E. $i^(^:^7fls-^^ *H 

2001-003325^1). 

^-§-^1^ *fll ^fl* XI^W. «Jr-g-gr ^71 *fll ^#3}- jl^^H 

^3.^ #Sfl<3 ^o_S. ^1 ^#5.^1^1 ^"71 a, b, 

<102> ^71 ^1 tiD^S.^I ^l-^ ^-^|^ -g-*fl 7 } A}-g-lJ ^£ $1^, &°1 

^<&, «4 ^r-8r ^ <*r±. -§-*fl, ^€-s.s.tffi^;4 ^ <*^*>3. ^sH^ 

"M, ^Hl^ 6 )]^, THF4 ^ -§-T>fl, 6>Afl^ f ^^Ml^HB. * 3 -fr7l 

<103> ^. 7 ] ti>«. £.£2=. _3o TC vfl^l 150 TC 7V^«H, «V^^I*>7ll^ ^ 100 °C °1 
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<104> TgT$q *fli ^ #pfl^ ^ uj| zitflS. A>-g-^ ^ ^nflolrf. 

^ ^S.'ffl #*fl£r o]Bltb *fll ^HHl i^^o} #5fl^ -frS.^ 

<105> ^2 ^S.^ *fll ^fl«*fl #*|3Hr 2 7W A>-g-^--^ 

* * 

<106> ^)H^ yj-tt^ ^ ^Pfll- S#wflS. fc^SW^H ^1 

<107> ^|2^ HJ-ig^. aj]2 xflte-ffl S^flS. %^3H*H JH§$^L ^ 2 si- 

W-a- ^lstb ^, ^12 *lll.#*l -M «W ^ 

^ ^ A>-§-£)^ S^tjflsq- s}7l 4, 5, 5E^ Sj-^ 6°. 

S. q-^xfl^ 3^#^ ^ £^-*H S^nfls. AV-g-^r}. 
<109> (^-^-^1 4) 
<110> -[Al(R6)-0] n - 

<111> ^-71 $m<q 4^ *HAi, 

<ii2> r6^ ^ s el-^, 1 vfi*| 20^ *H^-?HJ e^zj- s^r 



84-20 



1020030020428 #^ Q*}'- 2004/3/31 

cil3> 2 ^^l^. °1 ^l"^r ^ , €^ WAS ^^7> 7>^^. 

ai4> (^-^ 5) 

;115> N(R7) 3 

<116> #7] sfcaH 5^1 -*HH, ^ 

cll7> N£r 'Sr^lw SEfe iL^r°laL, 

<iis> R 7 cHE-, ej-t^, vfl^l 202} -sM:=5.7Vi ej-i=m SE^ 

<119> (3^-£H 6) 

<120> [L-H] + [NE 4 ]- [L] + [NE 4 3" 

<m> 3^-*} 6^1 ^^i, 

<122> L£r ^ <3=<>1£-^ ^O]^ AVoIjl, 

<123> H ^ 

<124> N^r ^7l#a 13^ l: 1 ^ IH^IW ti^rOlJl, 

<i25> 6-40^1 ^^S-^i ^3.31 1~20^ f>}°) <g 

=LX\ t s\)^X\ 5}-c|5£, <y, % ^ ^ ^7>» i^sKf- ^db.^ 1-2021 §H=s.7>^ 

v\^o) 1 7 fl ^l*B|al ( 4 7fl5l Ett ^5. ^7^ 

<126> ^-71 4S. S^xr oflfe ^^^Pl^(MAO), ^M^f^l^T, 

H^oldL^-^^b^l^, H^SS^^ll!-, H^^^Itt, T^Tt^S'y^f-nl^, v] 
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Tjfl^ol^m^^l^, t^tgojl^^lTF, tJ<M«3.«JM%-. H^°l£:H3.^^M^ f 

si^^^^i^-, ^m^oim^ni^., B^m^^, s^-p-#m^ 

^^iL^r, H^HS-is,*.. ^-o] fli}. 

S^^l^^aM-g-^H^Cp-l-m)^ 13 !^, H^S^^^lH^Cp-M^^lir, 

m «n ^ wi-^is2}(p-B5it^i € ) w , Se^^S-^-g-^ 
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:129> ^. 7 1 HV-g.^ 2^ Uj-E^^ ^4 ^-o] »] 2 nflfJ-jsL^ S^^^ ^1^71 ^Sfi 

^ 4ht, %, ^i, 91 ^ ^ 15 ^ SL^ 16 ^ Sfli^S SL^Kr 2j-g-7]( 

^7))« 5^61 o> §>^ f JH^-*}^ -g-T^o] ^tt 

^7l» t^*^ ^ 2 3^#^ ^71 2 

•3i> 2 ) 3) 
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<132> 





:135> 



133> <# 7 ) 2, £ 3}-*H 3^ <N<M, 

134> M^r 4^ ^o] ^o]j7; 

.(C5R3)4 (C5R 4 ), ^ (CsR 5 )^: ^ B]-^ 1-40^1 £5fl, 

o>^, o>^^a, ere^M el-tq^ **<>i3=s*rtia 

Sfe C 5 ^ <>1 ^ &±.Qx}7} ^o]c^^ ej-r^^oj) oj^B 4-16^ tb 

i36> aq.^ Q ^ ^ ^^o]7m-; i~20^ ef^^r, ^ 

* «Vi 3-tq*t, <>Vfl«*l SEfe 1-202} fftL^* 

137> X fe 1-4^1 t)<£% ^?)^L g:- Tflsp}^-; o> 

JRVy* ^ t^o^; 

R 9 fe ^ 5*t^ f 1-20^1 ^ el-t^, <tHl^ SJ-tltt, o>€ 2*^, <M<>Hi 

l39> Jfe" 15^ ^^olTlM- 16^ ^4io1ji; 



138> 
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io> ^ €i ^7Hji;. 

41 > A ^ ^tqtt. i~20^ 1KL ^M*. «i°Vfi 

'iWG. ^tt, °>m^m ^*H€(methoxymethyl), t- 

^-^HmCt-butoxymethyl), 4M*M=LS*^W (tetrahydropyranyl) . EflB^V^S-^ 
^(tetrahydrofuranyl), 1-4 € (1-ethoxyethyl ) , H^-H^lii 
(1-methyl-l-methoxyethyl), SEfe t-^^(t-butyl)^l3l, * 

L42> a ^r 4 vR^l 8^1 , 

"3> ^71 (CsRS)^ (CbR*). * (CsR 5 )^ R 3 > R 4 . * R 5 ^ ^H*Hr ^ ^ 

144> d) 
145> R 

R 

C146> ^-71 3^*] d^ -*H*|, 

<i4?> z ^ *>^, si, €^V°l3i; 

< 148 > R * tf*. ^ ^tt, 1~40^ *lt^, «V«. «L*. 

<149 > R .... fe ^ ^tt. i~40^ W. *KW*. 



84-25 



1020030020428 <M 0 ^> : 2004/3/31 

150> n ^r 1 BEfe 2*1 ul, Z7\ ^ S=.fe %o]^ t n ^ 1 27} Sfe n 

^ 2«>1 ^. 

:isi> ^<a} tfla^al »12 ^ItS.^ [(A-D-(CH 2 ) a )(CH 3 )X(C 5H4)(9-Ci3H 9 )]ZrCl 2 

Sl^r [(A-D-(CH 2 )a)](CH3)X(C5Me 4 )(NCMe3)] TiCl 2 afe 4~8£) 

v\}^, ^±°]51, 4hfc Sfe €^H^-, A^r xi, fe=r 1~20^ <&^3, 

Tfl'd, < &^°>€, 6 HL^l, ^MIL 6 >€^€, ^l^H€(methoxymethyl), 

^l^(t-butoxymethyl), ^He1--5 : |-^S..S.5i|^(tetrahydropyranyl) , BUBej-^H^-S.^-^ 
(tetrahydrofuranyl), l-<^)^Him(l-ethoxyethyl) , l-^-l-^l^H 

(1-methyl-l-methoxyethyl), SE^r t-^-€(t-butyl)S. <>W°]$. ^S.^ Q^Sr ?H 3* 
<152> ^tgo} ^ 2 *Hli:3.<i sj-^-lr^l tflS^^i ^ ^2ff ^ 
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<154> ^7} g.X\& D, A, ^-7] S**M 2, £ S?*^ 3^ f^cl-. 

<155> ^ 0.3. >flasl^ ^ 4^ ^-n-^ O.H 

*i 20 o.i io tfV^^Mi 

b H^l 3 

<156> 5Etb itSl [13^, ^]/[4^ 1^1 10,0007} # 

o>|, w}^«>7fl^ 1 vfl^I 1,000 <>1jL, cl^r w>^e>7fl^ 10 100^1^. 

<157> £^ ^2 ifS-a ^1"^ *U *fl^3.€ ^•^^ Mr^r 0.01 

100 ^ * wl^S. #*l*Rr 3<>1 ^ §3*31^ ^5L# cf^>7fl S€*Hr3| 

^^(Mw/Mn = 3-50). 
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S> £ ^o] ^1 ti|*3.4ffl ^ ^ * 

ei i£ fe ^ 71^ ^ S^f- A}** ^ Si^, 

.60> ^ « 3*1 it£4 5 xfl^l 12^ *1 

^ -g-ffl , 4* *^ C « * <>V8**I* 

^ W ^ t|«3JM*. t^S^l^4 ^ ^^V^L *l« * 

* ^ 3*1 4^S-€ #*fl» °1"&-*H ^T^l^ 

« «W 3* ol^ 4 

s-fe *s.**, l-M, 4r4«-i-*«. 1-^^. i-fl*. i"^' i-***' 

l-sim*. l-*H3«H. i-«WW. HHal, H^m^*. 
iJiifl. tnq»*^«. 1,4-^3^, 1.5-*^*. l.fr-^W*. ^3*. **H«^ 

m, xq«w«. 3-«ssifl^Hi« ^oi 5a o.^. o m #^i» 2^ oi* 
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i62> o}^ ^r^^m-i: pjj^s.€ ^flsHM *W ^ ^£3E*r 

25 ifl*| 500 1C7> ^o_^, flV^^Tfl^ 25 tfl*| 200 °C°]5L, w}%3*r»m 50 xfl*| 100 

X1°M. 5Etb 1 100 Kgf/cm 2 <*)H *r*3*Kr &SLv\, v}&*\*}7\}^ 1 

ifl*l 50 Kgf/cmM^, 33" «>^-^*l-7flfe- 5 15 Kgi/cm 2 ^. 

163> ^ ^V^l ^S. 

2^ ^ oJO.^, o]S.«-Bl #^-1:31^ ^t!: ^>^= 7>^H , ^ € 

:164> oi§}si ^^Hi ^ ti] il^l: cl^r ^il^Ml ^*Htt 

C165> (^H) 

<166> a-PH ^2: ^ -B-71 Al^jzf -g-nfl^ ^5l^l(Aldrich)4 ^JUL If y J" 

igofl ^l^oo^ ofl^^ ^-faMS. 7}^ 31 (Applied Gas Technology)*}^ 

o} ^6flA^ ^71^ ^-g-^ ^^fc Tfl fe^4- 

<167> ^pfl^l ^p-s* ^^71 fl^H 300 MHz NMR(Bruker)-§: °l-g-*H i^B^-ir QSX^. 
<168> ^£.7] ^5.^ DIN 53466^)- ISO R 60^1 ^tb ^JSLS. ^^.71 Al^|7l(APT Institute fr 
Prftechnik Apparent Density Tester 1132)» ^^l^. 
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69 > £.7^ ^ ^^(Waters)*}^'^^ 150CV+ » GPCCgel 

permeation chromatography) 140 V B5]t^«^l 

(trichlorobenzene)^: -MS a>-§-^^ji, ^^^ojs. 31^*H ^S^*r^(M n ) ^ ^ 
^^^(M w )^: ^^m-. ^i(Polydispersity index, PDI)^ f^^^rlM: 

170 > JL&x}^ -g--§-*l^r(Melt Index, MlKr ASM D-1238(2:^l E, F, 190 °C)S. , 
2:3 2\n ^€ SJte I 2 , ^ ^lS- S7l*>5it).. a tH* MIS. 

^ ^ S^^lAi 5 Kg^l ^ *HH ^*r$4. ^IPfl^ ASTM D-1505-68 

:i7i> tedj) 1 

:i?2> (^li ^vfl^ ^ - [Me 3 Si0-(CH 2 )6-C5H4]2Zi'Cl2 5 1 tM3) 

ci?3> 1,6-^^^(1, 6-hexanediol) 9.74 g^r s}-H^~Wa^5L^ 

(p-toluenesulfonyl chloride) 15.7 g«l ^ t^2l 50 m£» ^^ofl 

tfal^Sft 1 ^. °1 #^3.^11 2 N ^-£^1 HC1 500 mtg- ^31, tqofl^6fl3|e 100 roCS. 

^^ch MgS0 4 3. ^3"§- ^. <M« # 

s|*H ^H^s.^7l^> S^^M^ £ 9.00 g 'g&cK^-i: 40 ft). 

<174> o] 8.12 g^l ^ THF 100 M ^3- ^-&^*\ 2 N ^-g- *l#5.J&i44 

«a(NaCp) 45 m£» ^^4. 3 3f. * 200 M» 100 mlS. ^#*r&4-. : 
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rWWWyM:i)t A>**M ^ ES.^^«H 4.07 6-(^l 

= ^Al)^^^l#S.^lB|-t|^)((6-hydroxy)hexylcyclopentadiene) ^-^-#^r ^SW^r* 82 %). 
75> ol 4tHI 17.9 mrnol^: THF 25 atf #S.SB^^m^^(chlorotrimethylsi lane) 

2.7 nt* Hel^m^JCtriethylamine) 3.00 M» ^aW. «*^S--^ *HM 

tt*fr ^ = ***H * ^(78 ;c 

/ 0.2 torr)*M W ^ ^ HBH€^m(trimethylsilyl)<>l SS 

*H-^7l» 7>*l ^ltSW^ *WW 3.37 g^r (4 s * 79 %). *H NMR5L 

i76> 1H NMR (300 MHz, CDCI3) : 6.5 - 5.9 (m. 3 H), 3.55 (t, 2 H), 2.92 (s, 1 H). 2.85 
(s, 1 H), 2.33 (quentet, 2 H), 1.6 1.2 (v. 8 H), 0.09 (s, 9 H). 

177> ol *KHfr 11.4 mmol^r 20 mC THF 1 ^ * -78 t4H 3^ &<>1 3* 

cH^S3.^W-*lH.( lithium diisopropyl amide) 1.22 ^#$4. -SrS* s 

^ * 2 AR> jutiJ^cK 3.^ 3* ^ THF 20 ml*- ^ 

Al ZrCl 4 (THF) 2 2.15 g^r ^ 60 40 aR> 5L*H*«th * 

SB^^|€^^(chlorotrimethylsilane) 2.0 ml* ^ * * 

^ zi^m ^ $Jl^4(^r# 70 %). 
<178> 1H NMR (300 MHz, CDCI3) - 6.34 (s, 2 H), 6.25 (s, 2 H) , 3.62 (t, 2 H), 2.68 (t, 2 

H), 1.6 - 1.2 (m, 8 H), 0.17 (s, 9 H). 
<179> Xls^l 2 
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(afll 4*2.4 #43 - [ t Bu-0-(CH 2 ) 6 -C5H 4 ] 2 ZrCl2^ ' 
6 -s^.S^!4^(6-chlorohexanol)^- A}-g-£|-o} ^(Tetrahedron Lett . 2951 (1988)H 
»^<LS. .t-Butyl-0-(CH 2 ) 6 -Cl^: ^S^al, ^7)<$ NaCp* ^7) *fl2:4 is). ^ ^ 
t-Butyl-0-(CH 2 ) 6 -C5H 5 ^^^(^# 60 %[ b.p. 80 X? 7 0.1 mmHg) * ^ 
AS *4 €*Rr #4 1 * # 5E tj* *nNtt esfttK-f** 92 



:182> 



1H NMR (300 MHz, CDCI3) : 6.28 (t, J = 2.6 Hz, 2 H), 6.19 (t, J = 2.6 Hz, 2 H), 3.31 
(t, 6.6 Hz, 2 H), 2.62 (t, J = 8 Hz), 1.7 - 1.3 (m, 8 H), 1.17 (s, 9 H); *K nmr 
(CDCI3): 135.09, 116.66, 112.28, 72.42, 61.52, 30.66, 30.61, 30.14, 29.18, 27.58, 26.00. 
183> feafl 3 

184> 



185> 



L86> 



<42 4*^4 #pB^ A ^ _ t Bu -0-(CH 2 ) 6 )(CH 3 )Si(C 5H 4 )(9-C 13 H9)ZrCl 2 ^ 
^4*4^ = (Et20) ^fl*H^ tBu-0-(CH 2 ) 6 Cl #^-#3z|-Mg(o) #-§-0.3^ zl^ 
^(Grignard) aI^oj t Bu -o-( CH2)6MgC1 ^ 0.14 mol) « <£&eK c^W -100 "C^ ^Bflofl 
*i MeSiCl 3 ^€-(24.7 m£, 0.21 mo])-§- 7}^JL, ^<$*\ 3 c]^- m^VX\^) ^vfl 
^ t Bu-0-(CH 2 ) 6 SiMeCl 2 ^ S^M: <g&cK^§- 84 %). 

-78 t<>)H ^(50 M)ofl ^.oj.o^ t Bu-0-(CH 2 ) 6 SiMeCl 2 (7.7 g, 0.028 mol) -g-^H «^ 
^€^#(fluorenyl lithium) (4.82 g, 0.028 moD/^AV (i 50 m £) -g-*^ 2 X)?MI 
*1 ^>^4. $H ^3#(LiCl)# ^&N;n. ^Aj-o.^. S.€- fltf^ 

#44- _Sl<|J (t B u-0-(CH 2 ) 6 )SiMe(9-C 13 H 1 o)^ **** £ 

534(^1: 99 %). 
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a 87 > q 7M THF -g-nfl(50 m£)» 7>^-Jl, tf^H C5H5LK2.O g, 0.028'mol) /THF (50 mC) -§--Jj 
^ 3 o]Aj- ^-g-Al^l ^, a.^ ^ ^^>Jl «^o.3. ^ ^ 

#2=*1 iL<|} (^u-0-(CH2)6)(CH3)Si(C 5 H5)(9-C 1 3H 1 o) <2SW^# 95 

ft). 5?^rS.^ 1H NMR # ^«fl SKl^&t}. . » 

188> iHNMR(400MHz, CDC1 3 ): 1.17, 1.15(t-BuO, 9H, s), -0.15, -0.36(MeSi, 3H, s), 0.35, 
0.27(CH 2 , 2H, m), 0.60, 0.70(CH 2 , 2H, m), 1.40/l.26(CH 2 , 4H. m), 1.16, 1.12(CH 2 , 2E, 
m), 3.26(tBuOCH 2 , 2H, t, 3JH-H=7Hz), 2.68(methyleneCpH, 2H, brs); 6.60, 6.52, 6.10(CpH, 
3H, brs), 4.10, 4.00(FluH, 1H, s), 7.86(FluH, 2H, m), 7.78(FluH, 1H, m), 7.53(FluH, 1H, 
m), 7.43-7. 22(FluH, 4H, m) 



189> 



90> 



)1> 



Str -78 ( t Bu-0-(CH 2 ) 6 )(CH 3 )Si(C 5 H 5 )(9-C 13 Hi 0 )(12 g, 0.028 mo 1) /THF (100 mo!) 

*«M 2 *$*| n-BuLi# 7 r *f) ^o_5L 4 aR> JLSfl ^tifl 

3 CBu-0-(CH 2 ) 6 )(CH 3 )Si(C 5 H5Li)(9-Ci3H 10 Li)^ 3^#-a- <£9X*H^-%: 81 %). 

H^tr -78 t^H ZrCl 4 (1.05 g, 4.50 mmol)/ether(30 ml)$\ *\2i*$U suspension) -g-^jofl 
3 3#3(di lithium salt; 2.0 g, 4.5 mmoD/ether (30 ra£) -§-*}■£■ 7>*>ji 3 

#S.S^]^;(dichloromethane) -g-nfl-1- 7r *H ^&|ifl&i=r. -g-^-i- ^ £2:^ ^, tS} 

3)3 racemic-(mu-0-(CH 2 ) 6 )(CH 3 )Si(C5H 4 )(9-C 13 H 9 )ZrCl 2 J*W* ^SW^ 54 ft). 

iHNMR (400MHz, CDCI3) : 1.19(t-BuO, 9H, s), 1.13(MeSi, 3H, s), 1.79(CH 2 , 4H, m), 
1.60(CH 2 , 4H, m), 1.48(CH 2 , 2H, m), 3.35(tBuOCH 2 , 2H, t, 3JH-H=7Hz), 6.61(CpH, 2H, t, 
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3JH-H=3Hz), 5.76(CpH, 2H, d, 3JH-H=3Hz), 8.13(FluH, 1H, m), 7.83(FluH, 1H, m), 
7.78(FluH, 1H, m), 7.65(FluH, 1H, m), 7.54(FluH, 1H, m), 7.30(FluH, 2H, m), 7.06(FluH, 
1H, m) 

<192> 13 C NMR (400MHz, CDC1 3 ): 27,5(Me3C0, q, UC-H=124Hz) , r 3.3(MeSi , q, UC-H=121Hz) , 

64.6, 66.7, 72.4, 103.3, 127.6,' 128.4, 129.6 (7C, s), 61.4(Me 3 C0CH 2 , t, UC-H=135Hz), 
14.5(/>soSiCH 2 , t, UC-H=122Hz), 33.1, 30.4, 25.9, 22.7(4C, t, UC-H=119Hz), li0.7, 
111.4, 125.0, 125.1, 128.8, 128.1, 126.5, 125.9, 125.3, 125.1, 125.0, 123.8 (FluC and 
CpC, 12C, d, UC-H=171Hz, 3JC-H=10Hz) 

<193> ^la^l 4 

<194> (*\}2 #"fl^ _ (CH3)2Si( t Bu-0-(CH2)6-(C5H 4 )(9-Ci3H 9 )ZrCl2 t^) 

<195> ^}av -s\ci\}X\ ^^^^(Fluorenyl lithium) ^ Me 2 SiCl 2 &fr±3,^ Me 2 
SiCK9-C 13 Hi 0 ) S^M: #£-<HH THF -§-"11(50 m*W Me 2 SiCl (9-C 13 H 10 ) 

-§-<*Ml t Bu-0-(CH 2 )6-C5H 5 Li (0.016 mol; THF *HM *Bu-0-(CH 2 ) 5-0^5 ^ n-BuLi ^ ^--§-0. 

*H-*m 3s s.€- €-^3- ^ _£.<^ ofl^Hi 7>§> 

((CH3) 2 SiCBu-O-(CH2)6-(C5H5)(9-Ci3H 10 )) e1#i=» ^^(^ 99 %). e^S^ ^3^r iH 
NMR & **fl ^51^4. 

<196> lH NMR (400MHz, C 6 D 6 ): 1.09(t-BuO, 9H, s), -0.13, -0.32, -0.61(Me 2 Si, 6H, s), 
1.25(CH 2 , 2H, m), 1.24(CH 2 , 2H, ra), 1.41(CH 2 , 4H, m), 2.25(Cp-CH 2 , 2H, m), 
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3.23(tBuOCH 2 , 2H, d of t, 3JH-H-7Hz), 6.35, 6.05, 5.70(CpH, 5H, m, m, brs), 
3.05(methyleneCpH, 2H, brs), 4.20, 4.00, 3.85(FluH, 1H, s), 7.80(FluH, 2H, m), 
7.45(FluH, 2H, m), 7.29-7.20(FluH, 4H, m). 
<197> ^^.ofl 34 ^ ^ o_s, t^^-<*( d ilithium salt)^ ZrCl 4 & 

•§"§• ^ -H*fl ^Hfl^ racemic-(CH3)2Si(^Bu-0-(CH2)6-(C5H4)(9-Ci3H 9 )ZrCl2 

-i: ^^K^ 25 %).. * 

<198> iHNMR (400MHz, CDCI3) : 1.16(t-BuO, 9H, s), l.ll(Me 2 Si, 3H, s), 1.13(Me 2 Si, 3H, s), 
1.43(CH 2 , 4H, m), 1.25(CH 2 , 4H, m), 2.45(Cp-CH 2 , 2H, m), 3.26(tBuOCH 2 , 2H, t, 
3JH-H=7Hz), 5.41(CpH, 1H, t, 3JH-H=3Hz), 5.70 (CpH, 1H, t, 3JH-H=3Hz), 6.28(CpH, 1H, t, 
3JH-H=3Hz), 8.13(FluH, 2H, m), 7.67-7.49(FluH, 4H, m), 7.29(FluH, 2H, m). 

cl99> 13c NMR (400MHz, CDCI3): 27.5(Me3C0, q, UC-H=125Hz) , -3.3( MegSi , q, UC-H=121Hz), 

27.6, 66.3, 72.4, 102.6, 113.8, 128.8, 129.1, 141.9(9C, s), 61.5(Me 3 C0CH 2 , t, 
UC-H=141Hz) , 30.5, 30.2, 30.0, 29.2, 25.9(5C, t, UC-H=124Hz), 111.6, 112.0, 119.7, 
123.8, 123.9, 125.0, 126.3, 126.5, 128.0, 128.1, 128.7(FluC and CpC, 11C d, UC-H=161Hz, 
3JC-H=10Hz) 

:200> feofl 5 

:201> (>ll2 #*fl£| - ( t Bu-0-(CH 2 ) 6 )(CH 3 )C(C 5H 4 )(9-Ci3H 9 )ZrCl 2 ^ ^) 

:202> ^ nfl^ -§-*fl( 2 00 ml) «H 8^^1-2-^^ (8-Buthoxy-2-octanone; 13.5 g, 

0.067 mo!)4 ofl Tcr^Kcyclopentadiene monomer; 9.0 g, 0.14 mol)2} ^^-^-^ s) 

#3 ^(pyrrolidine; 12.5 ml, 0.15 mol)^- ^£r^H ?}^JL 12 ^ ^t)-. w]--§- 
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-g-°H <5HlEXj-( acetic acid; 12 gf o.2 mol)/water(200 roO -g-^# 7>^>o^ l X\# ig-Q ii^V 
t!r ^, <=fl^s -g-*fl( 3 oo m-OS. -R-7l^ ^#*>5$^. <*>*|1» ^(100 "C , 500 

mtorr)^ »^°.3. *g$\s>\ 6-^-6-1-^*1^-^ 

(6-methyl-6-t-buthoxyhexylfulvene) ^-^-1:^: 40 %). 

<203> _ 78 x:.6\]x) THF -g-*fl(50 m&)^ ^o}^ 6-^-6-t-^iH ^#iffl 

(6-methyl-6-t-buthoxyhexylfulvene; 6.5 g, 0.026 mol) ^-^H -1-^.2- ^ a) # 
(fluorenyl lithium; 4.48 g, 0.026 mol) /THF (100 ml) -§-«^ 3131*1 7}^ 12 
^^1^^-. -g-*H NH 4 Cl/water ofl^s (ether) -g-nfll- 7}tsfl -ft-7l^§- ^ 

#*>oL ELiiL*}^^ ^ cls ^ ^Bflo^ (fB u -0-(CH2)6)(CH3)C(C 5 H 5 )(9-Ci3H 10 ) 

^^4(^ 97 %). 

^ iHNMR (400MHz, CDC1 3 ): 1.19(t-BuO, 9H, s), 0.58, 0.89(MeC, 3H, s), 1.90(CH 2 , 2H, 
m), 1.49(CH 2 , 2H, m), 1.30(CH 2 , 4H, m), 1.27(CH 2 , 2H, ra), 3.31(tBuOCH 2 , 2H, 
t,3JH-H=7H 2 ), 6.88, 6.62, 5.87(CpH, 3H, brs), 3.07(raethylenenCpH, 2H, brs), 4.15(FluH, 
1H, s), 7.72(FluH, 1H, m), 7.67(FluH, 1H, m), 7.55(FluH, 1H, m), 7.36(FluH, 1H, m), 
7.28(FluH, 1H, m), 7.24(FluH, 1H, m), 7.04(FluH, 1H, m), 6.76(FluH, 1H, m) 

:205> -78 (fBu-0-(CH 2 )6)(CH3)C(C 5 H 5 )(9-Ci 3 Hi 0 ) (3.2 g, 0.008 mol) /THF (50 ml) -g-^ 

^ 2 ^^st\ n-BuLi(1.6 M in hexane)^- 7}% ^, 5 X\# M&Z}<q ^ q ^ 

^ ( < Bu-0-(CH 2 ) 6 )(CH 3 )C(C 5H 4 Li)(9-C l3 H9Li) ^^^(^# 88 %). 

■■206> t\*)&<$(J)i lithium salt; 2.5 g, 4.4 mmol)/^^(50 ml) -78 t^H ZrCl 4 (1.02 

g, 4.5 mmol)/^!^ (50 ml) 3 (suspension) -§-^ofl 31 31*1 7>tb -S^H 12 a]^> ^- 
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o> ja^^t}-. 2.s. ^ ^Stb 3s 1-^-^ (toluene; 100 m£) -§-"flS. 

4^8** ^#^"3. n&SLS. «i ^^JM ^ ^ 31^1 ^Bfl3l 
racemic-CBu-0-(CH2)6)(CH3)C(C5H4)(9-C 13 H9)ZrCl2 ^SW^r-i: 31 %). 

207> 1H NMR (400MHz, CDC1 3 ): 1.18(t-BuO, 9H, s), 2.39(MeC,-' 3H,s), 1.82(CH 2 , ; 2H, m), 
1.59(CH 2 , 4H, m), 1.46(CH 2 , 2H, m), 1.22(CH 2 , 2H, m), 3.34(tBuOCH 2 , 2H, t, 3JH-H=7Hz), 
6.33(CpH, 2H, t, 3JH-H=2Hz), 5.80-5.75(CpH, 2H, m), 7.27(FluH, 2H, m), 7.56(FluH, 2H, 
m), 7.63(FluH, 1H, d, 3JH-H=9Hz), 7.82(FluH, 1H, d, 3JH-H=9Hz), 8.14(FluH, 2H, m). 

208> 13 C NMR (400MHz, CDCI3): 27.5(Me3C0, q, UC-H=124Hz) , -3.3( MeSi , q, UC-H=121Hz) , 

64.6, 66.7, 72.4, 103.3, 127.6, 128.4, 129.0 (7C, s), 61.4(Me 3 CQCH 2 , t, UC-H=135Hz), 
14.5(/psoSiCH2, t, UC-H=122Hz) , 33.1, 30.4, 25.9, 22.7(4C, t, UC-H=119Hz) , 110.7, 
111.4, 125.0, 125.1, 128.8, 128.1, 126.5, 125.9, 125.3, 125.1, 125.0, 123.8(FluC and 
CpC, 12C, d, UC-H=171Hz, 3JH-H=10Hz) 

<209> ^ls^l 6 

<210> (*l]2 ^3.® *02: ~ (CH 3 ) 2 C( t Bu-0-(CH2)6-(C 5 H4)(9-Ci3H9)ZrCl 2 ^ ^) 

<2ii> ^7} »^SL3, t-W«! A ^1tSl!El-4^ 

(t-buthoxyhexylcyclopentadiene)^ ^ °\^-& *}-%r*}<*\ 6,6-^l€-3-(6-t-^iH^)# 
^l(6,6-dimethyl-3-(6-t-buthoxyhexyl)fulvene) 3*W* £5a^(<r£ 59 %). o^H 
^^^^(fluorenyl lithium) 3-8-*H SL<£ (CH 3 ) 2 C(tBu-0-(CH 2 )6-(C 5 H 

5 )(9-Ci3H 10 ) £S5W*r-£ 70 %). 
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12> 1R NMR (400MHz, CDC1 3 ): 1.19, 1.20(t-BuO, 9H, s), 1^06, 1.05, 1.02(Me 2 C, 6H, s), 
1.27(CH 2 , 2H, in), 1.41(CH 2 , 2H, m), 1.58(CH 2 , 4H, m), 2.50, 2.46, 2.36(Cp-CH 2 , 2H, t, 
3JH-H=7Hz ), 3.36(tBuOCH 2 , 2H, d of t, 3JH-H=7Hz), 6.53, 6.10, 6.00, 5.97, 5.69(CpH, 5H, 
brs),-3.07(methyleneCpH, 2H, brs), 4.14, 4.11, 4.10(FluH, 1H, s), 7.70(FluH, 2H, m), 
7.33(F-luH, 2H, m), 7.23-7.10(FluH, 4H, m). 

ji3> SEt!: 5$}- thfc ^el#^(dilithium salt)4 ZrCl 4 # 

o.^. jg^aj j^x]^ jL*fl racemic-(CH3) 2 C( f Bu-0-(CH 2 )6-(C 5 H4)(9-Ci3H9)ZrCl 2 ^% 

^ QSXAi^ 63 %). 

2i4> lR NMR (400MHz, CDCI3): 1.16(t-BuO, 9H, s), 2.35(Me 2 C, 3H, s), 2.40(Me 2 C, 3H, s) 
1.46(CH 2 , 4H, m), 1.27(CH 2 , 4H, m), 1.20(CH 2 , 2H, m), 2.52(Cp-CH 2 , 2H, m), 
3.27(tBuOCH 2 , 2H, t, 3JH-H=7Hz>, 5.43(CpH, 1H, t, 3JH-H=3Hz), 5.67(CpH, 1H, t, 
3JH-H=3Hz), 6.01(CpH, 1H, t, 3JH-H=3Hz), 8.15(FluH, 2H, m), 7.80(FluH, 2H, m), 
7.54(FluH, 2H, m), 7.26(FluH, 2H, m) 
<2is> 13 C nmr (400MHz, CDCI3) • 27.5(Me3C0, q, UC-H=124Hz) , 15. 3( Me^C, q, UOH=124Hz) , 
40.4(M e3 C, s), 25.9(M e2 C, s), 68.1, 72.4, 78.8, 113.8, 122.6, 136.4, 142.0(7C, s), 
61.5(Me 3 C0CH 2 , t, UC-H=140Hz) , 65.8(CpCH 2 , t, UC-H=138Hz) , 30.5 , 29.7 , 29.2 , 27.6(4C, 
t, UC-H=124Hz) , 103.0, 103.1, 117.2, 128.9, 128.2, 125.3, 124.9, 124.8, 123.4, 123.2, 
123.1 (FluC and CpC, 11C d, UC-H=171Hz, 3JC-H=10Hz) 
<216> ^[SKA] 7 

<217> (^2 *\}^S-<& - [(CH 3 ) 2 Si( i Pr 2 -N-Et-(C 5H 4 ))(9-Ci3H 9 )]ZrCl 2 fi1 ^8) 
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>18> 6[v\ zl^-o] *}^g.$\^€\c&o\) 7)^7)3. [(CH 3 ) 2 Si( / Pr 

2 -N(Et)(C5H 4 ))(9-C 13 H9)]ZrCl2 ^(Angew. Chem. Int Ed., 39, 2000 , 789)^1 

219> ^,A|ofl 1-11 

4 

220> ^1 #Tifl^ 

221> #2:) 

222> ' >ie|7KGrace Davison*}- XPO 2412)* 800 TC^ £3E<*H 15 7>tb 

223> ^Hfl^ *\}2i) 

224> o] ^ej^> 1.0 g» -B-^j ^>-§-7Hl ^JL <^7H1 «3}*V 10 m4» ^JL, <#7) z\]2^o\] 1, ^ 2 

*\)*\ 50, 100, 200 mg °1 9X^r ^ -%r^ 

10 \sA A A ^ 90 TC*IH 4 *m JJl^H *-3-fr #-§-°l ^ ^ 

<225> (*fl2 *M 51 - *lll %^^) 

<226> Aj-7l *Hl *^ 12 1110101 

W°l Si^ ^fi^M^KMAO) -§-^-i: 7>«H 40 1C«1H j2L^*M SH- A 1?1 * 

*}d| ^0} ^ ^<&-£ zft7]fb3X^. ^ ^ *^ 

A>-g-% ^51 214. 
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27> ^2:) 

#7l ^lS^l 3 ifl*l 7*lH *113^ 2^ ^ *H*3.^l 50, 100, 

200 mg^l ^} 5dfe -g-^-fr 3*M tiJ:-§-7Hl 7>*H 40 'C 5H&*H 

>29> o]!% £# #*fl^r ^ A*** ^2E . 30 psig^ 

230> talSLofl 1 — 3 

23i> a 14 *oi 312^1 i « xi^i 2^ *i ^m^€ awi** -a^m w« *u 
ssvsa^-cs 2). 

;232> t3] 3n.ofl 4 

<233> s. 14 >!2c| 3^1 *fl2 ifl*3.<ffl **l* ^1 ^ ^ 

• #71 -fl/H 1 vfi^l 11^ *1 ^ 31 4 *«Afi 312:*>^. 

<234> ^AHl 12 

<235> <^fl*€ ^0 

<236> #71 1 iflTsl ^XM 11, £ tilaofl i tfl*l 44H ^ 50 mg 
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^tifll- ^§>^cf. 7)n*\ ^7}7\ ^£2^1 7>^*>ul 

aL^HH °l-§-Slfe.2 #-§-7"MH ^*>^4. 

j37> o] 1.0 mmol Hx^^^lwCtriethyl aluminum)^ Slfe ^ 1 < ^ ^ 

am #*|4H|* #-§-7H ^ -^"ft 80 TC 7131 cH^a 9 

Kgf/cm 2 3 Jfl^-^S. 7>§>^a-1 1 X|:£ ^g-<£ f^r^tf. #^.^7-1 

239> ^-7HAi a**H tfltb f^% A 3, ^TW^ -M-*!^. ^ 

71 ^7}^= ^7]-^ fit *}7l 121 ^ufl^Cf. 

:240> >gAl^H ttj-sH *V§-«H 41*1* ^"T L , 

^.o. 7l ^^o]uj- oj^S-^^ ^ -i-^ sj--g-^ ^ ^^-71 ^£7> 

0.34 tfl*l 0.45 g/ccS. J^t^T*. SE«- 7>^= (M w )^r 180,000 *fl*l 600,000-9.3. 

3X$X2-V\, f7>^= f£E 2.5 ^*1 US. ^ ^iLS 2=*|°1 7>^*>^^ £<H*l 

JL^7>^ -f^V£4(5I 1). 

<24l> 5 

<242> Bl^^ *H5, 324, SOOJlofl 7l7fl€ ^o] ^^7>sq- ^ 3-*7l* 

(bis(octylcyclopentadienyl)zirconium di chloride) 1 ?]:* A>-g-*M ^- 7 ] i 
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114 ^°.s, #*i*h m ^}^m *nstb ^, °it <*m e ^ 

«43> #71 #nfl 50 mg* #|*H 12^ ^-^^r ^^§r ^§:£r 

'^iL7l ^£7> 0.04 g/me<>H A i S.^ ^-i^t}.. 

<244> til 55.^1 6 

<245> ^15,814,57451^ ^1^*1 ^15,767,20951^ ^*H<M A>-g-^ ^flss}- ^A}^ 

1 *> ^7lJE7> #tfl^ ^Jl, ^ 4 7flM- 

^ ^7] ^o]^ AV-^7l ^-§-^1 H}*!^ ^t^" 

o) ^o]x)7]7} ^-S-fr 7>xlzL [2-ethoxyethyl-0-(CH 2 ) 6 -C5H4]2ZrCl 2 ^%#^r 

#^*>7> 7\)*m ttU. Organomet. Chem., 552, 1998 313H] $X*t ^2-3. #7] 
^aH] l xfl*] lis)- ^^tb ^^S. ^Sfca <4N £ ^WS^. 

<246> o] ^nfl 50 rag* 41 *H -£*H 12^ ^tg; *}$r}-. 

t^t^t 50 g°-3. ^1 sj-ul 43*>7ll <&*\]&5L 2^1 3*1 3 

JL7] ^£7V 0.08 g/mt°]$X^. 

<247> allgofl 7 

<248> ^l^Dfl ^S^l ^12 ^fl^S-Sl 3^1^ 7]^7l5q- S^tiflol 13^ f^xfr 
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ie> 43*KGrace Davison*} A& XPO 2412)* 800 15 ^lL> Sl^* ?V« * 

^*}£4. <>1 ^3?> 10 -M ^-S-7lofl *:a <VH 50 m£ * *7l *fl^l 2 

4H'^8«: Al ^Hl^ [ t Bu-0-(CH 2 )6-C5H 4 ]2ZrCl2 °1 2 g ^} *l^r -§- 6 -3 30 

me* iW. 90 t ofl^l 4 *m an&*M *hfr* * **** • 

12 ■d'Al/g^^HI ^fi^ llt^^l^ -M* 40 TC 

!50> ol^Tll 7] ^7] 7} iPrCCsft^O-CisH 9 )ZrCl 2 

[isopropyl-(cyclopentadienyl) (f luorenyDzirconium dichloride] S^** i ifl 

*i 114 ^^.s. ^2-ti(i«s-a ^* <MI* ^^ c +- 

25i> cio^ 3L*|4M* #X\A 124 ^^-5. ^ -M*H*I #33 

^ai*v^4. n ^4 ojo^ s^a t& *HW* Jtsa^ *W8* 180 g 

2*1 7l^-7l7> Sife iPr(C5H4)(9-C 13 H9)ZrCl2» *fl2 1tS4 £fl* ^-f 

:252> o] ^4S.^B) ^*\)*\ A*)® 3^"fl4 tfjSr^-g-* *1* & ^ 7^71 

« c^ o^ ^XV4 ^ -8-^7} #33 ^f^H %^#^7> ^31^3 -R"3 

#jI ^*|**W 5L^3q°1 *1M * **!*M **** ^*fl 

<253> 
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iS. 1] 



"" "L M_ - 


-^ii i. s xii — i n 




•"11 £ "II =El All 


CJ-Xl^fcr/tr in a ^ifi^ 
u^N oVs/e in S oiyfyJ 


B|iE°j| 1 


*\}^\ 1 






0.2/0.0 


H|5I^| 2 


H\2l<$ 2 






0.2/0.0 


1 


2 


MAO 


«<»l| 3 


Q. 1/0. 05 . 


*m<*\ 2 


■^12:^1 2 


MAO . 


^12:^1 3 . 


0.1/0.1 


^l^H 3 


2 . 


MAO 


*l2°i| 3 • * 


0.1/0.2 


«|Se4| 3 ; 


*i|2:<*l| 2 






0.05/0.0 


^^Hl 4 


• *U2:<m 2 


MAO ; 


, *I|2:<*I| 3. . 


0.05/0.05 


-M^HI 5" 


al|3=<*l| 2 


• MAO 




0. 05/0.1 


^^Hl 6 


*H^o4| 2 


MAO 


^|S<^| 3 


0.05/0.2. 


H|J7^| 4 






*)|2<*)| 3 


0.0/0.2 


-|j a]o}| 7 


^112^1 2 


MAO 


^|2:oi) 3 


0.2/0.1 


*L*\<)\ 8 


>1|2^| 2 


MAO 


^12^1 3 


0.1/0.1 


-M^HI 9 


*l]2:<*l| 2 


MAO | 4 


0.1/0.1 


10 


*l|2-Oi| 2 


MAO 


«o°l| 5 


0.1/0.1 


*|A|0}| ii 


2)1^1 2 


MAO 


^isofl 6 


0.1/0.1 


I H|5Eoi|| 5 


b i s (oc ty 1 eye 1 opent ad i eny 
Dzirconium dichloride 






0.2/0.0 


«|3K*I| 6 


[2-ethoxyethyl-0-(CH 2 ) 6 
-C5H 4 ]2ZrCl 2 






0.2/0.0 


B|5L^| 7 


*H2:<*I| 2 


MAO 


iPr(C 5 H 4 )(9-Ci3H9)2 
rCl 2 


0.2/0.1 ; 



<254> 
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[a 2] 







^H7|^S.(g/cc) 


U(g/10min) 






DPI " 


Hi TT7 rtll 1 


154 


0.34 


1.30 




182 


2.5 


val ~n xfl o 


186 


0.34 


120 


7.4 


176 


2.8 


^ A |°l| 1 


143 


0.40 


0.07 


9.3 


698 


8.9 


JLl > 1 /Vll O 


177 


0.41 


.0.04 


9.3 


735 


7.9 


JLl »] vvfl *> 


207 


0.42 


0.05 


9.5 


754 


9.5 




53 


0.43 


1.30 


9-7. 


218 


2.7 


id 1 M ~ 


135 


0.42 




D . O 


/ oy 


V ft 

/ . o 


5 


158 


0.41 


0.04 


. 9.6 


765 


. 7.3 


-ft^N 6 


147 ' 


0.42 


0.03 


9.5 


722 


8.8 


a|jl^] 4 


155 . 


0.41 


0.04 


10.5 


822 


5,2 


^A|6|| 7 


205 


0.41 


0.10 


10.7 


637 


8.6 


8 


160 


0.40 


0.04 


9.5 


710 


8.5 


^A|0)| 9 


165 


0.39 


0.04 


9.7 


657 


8.4 


-M-M^l 10 


166 


0.41 


0.04 


9.6 


667 


. 7.6 


<6l*|<fl ii 


145 


0.41 


0.10 


! 7.1 


349 


6.5 


H|5L°)| 5 


120 


0.04 


0.70 


7.3 


290 


2.5 


«| 32^1 6 


50 


0.08 


0.56 


7.2 


377 


2.7 


H|Sl«j| 7 


180 


0.12 


0.10 


8.3 


585 


j 5.7 



:255> QX\d\] 13, U 

:257> ^-71 ^)<A] 7^ ^ ^nfl» 1 kg ^JL^. "t^H!^. ^€ #°fl^ |if^7l 

^^-§-71^1 50 ^^-A}^ 100 Z$\ ^3. ^T-g-7H] ^^«>ul 

200 rpm^ ^JES s^a]?]^ #^-*H-7l5.^ ^<a^- ^a}» S}£rK 7 13H SL^ 7 ) 

A ^5.2^°! 7}^*>J1 -EL-SH)^ oj-g-s)^ 200 250 rpm M r&S>fe <3 

^ 5IS> «]:-§-7lol]Ai ^tgfrHgon}, tiV-§-7]» -32.^-7} ^^^ 7 1» 7]x\ £ 

S7l» 31^1^-^ ^EflS. <g£t}. ^l^^l^r 10 xfl^l 15 kg/hr ^ -R-^riL^ 

^o}*}^ 80 *C ^<>1 8 vfl^l 9 kgf/cm 2 *1 ^*fl S^*>^ 

4. #«fl£] ^r^m ^^^-i- 10 m**H ^^a]^ #3$. ^<y$^fr S 

^ ^N***"!*]^ #-§-7]ifl ^mAl^l-ol 2 3 a^o] sj^s. _g_ Dl jo} o^o.^ ^ 
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258> ^-71 -a*H *ll^Eb tfltb ^€31 ^ ^ ^#^13.*) l-^€ ^ ^ 

aJa]6| 13, 14)0.5. *>7l 3. 3<H1 £2-7) ^5L, * 

*H2=, ^ri £ 7lM« ^ ^» 44^ £4.' 

259> .g. ^-i; Jg-*H 7fl^:€ °l^-tb 3-4, ^r-S- ^<M.^ ^hl-^S. 

9in 4 s flfc 2:^^ ^ ^4*1 &2U>-4, 33.71 ^£7> 0.3 

ifl*l 0.5 g/mtS. -f^}£4. 
260> [5. 31 



-1- * 


4Mo| 13 








— wwiww^ 












i-4^i 


%^(kgPE/g^Hhr) 


6.5 


6.1 


^^.7| «l£(g/crf) 


0.38 


0.40 


UEXg/cnf) 


0.945 


0.952 


MI(2.16kg) 


0.02 


2.0 


MI(21.6kg) 


1.42 


90.10 


MI(21.6kg)/MIC2.16kg) 


71 


44 


- • ¥a 






Mw/Mn 


8.6 


5.6 






280 


175 


*i *(« 


890 


650 




f-<S^,F50(fc) 


>1,000 


>500 






NB 


NB 


-20 "C 


25 


14 



<261> . £ t£^o} Pflt5-I *Hl^ T^S-a €^7> 
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I^T 1 * 11 

^-V+oq ^6)] ajo^ 2 ^S. 4€r Tfl^S-ffl ^ 

2] 

41 l ^ 9X^, 

13^-% 31 

41 2 1M $X*\*\, 

^7) ^XMf}^ #e|#5ll^^r 1000 100 ,000^1 jL, ^^]^L 

^ ^-71 ^S^HS^ l-el*5)l^T^ &ov\ &x}*&o] 10,000 ifl*l 1,000,000*1 ^ 

[*<2^ 4] 

41 l -m sa°w, 

^-71 zra<q ifs-i ^#^r ^m^-^1 3*fl #*1€ ^ ^1 ^te-ffl # 

"A. 
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IHT^r 5] 

*ii i ih sa*w, * ■ - 

«flfe€ M-^^l aj-W l tfl*H o.oi 

tfl^l 100 ^ #*1 xfl^S.-ffl ^fl. 
7] 

*n i sw-h, 

#71 ^ #*1 Tfl^€ #*flfe fcsJ-Mafl f^-§- S^nfl a^«-o] 33. ^ # 

8] 

#7l 2:#pfl<2} #*l^£r 2^*H1 ^-o.^ ^-4=- 7)&<L5L, ^3.4. Wl^l ^€ ^ 
^ i tfl*H 1 ifl^l 10,000 ^-sl ^ #*1 Ifl^! 
9] 
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a) i ) Till-, 3*> ttJflf ^ £ ^ 

ii) *]«L**rHi h^x] afi «m^> 

.iii) 13 ^ 5Lf-*>4 ;-H-7l## 3^#<9 .S^nfl * 

10] 

(sJ-«M 1) 

(C5R 1 )p(C 5 R 2 )MQ3-p 

#7] s^H 1^ *HH, 

M ^ 4^ ^O] ^0]J7; 

(CsRl)4 (C 5 R2)^ Aja tfe ^ ^tf, !^4 0 o, o M> ^* sWf 0> 

m, Mid. o> tMli ^4 ^ ^o lsanils 14 ^ ^ 
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°l£*Kr ¥ fB^7>7> *>olS. S ^ B^^H ^^fl o^of 4~16^ 3L£)1- $ 7 fl 

Q ^ 1-5.^1 ^t\Qo}7\\}; ^20*) <£%l 5^^, ej-tq^, of^ Bj-r^^, 

tt«4* ej-^; s=te"«dfa^ 1-20^1 «S|«^t|ttoi5i : 

Pfe 0, SEfe 1 Ol^l; ^. . , ' • 

#71 R 1 ^ R 2 ^flsHr ^ *>7) a JL 2*1 

s)^ b^ iA]^^ a^titt. 4«h c s SAis)^ ^tltfa '^WH; 

(SJ-*H a) 

-C-Z-C-G 
R R" 

Z *r g=fe % ^7}0)J7; 

R, ^ R' ^ ^7]^ cf-e ^ ej-cl^; i~40^ <41, 

G 1-40^ ^Al, of^Al, ^Eli, o^e]^, s)]^, E ^ 
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( b) 

R" 
I 

Z 
I 

— C— Z— R" 
I 

R 

Zfe 2-^ % -S^olul, ^ 7 fl^ Z ^ 3^5= o\± ^>o]ji; 

R ^ R" ^ >-iS. t}€-, ^ri 1-40^1 ^ItSt^, o>^, 

c) 

R R m 

I I 

— C— O— C— R'" 

I I 

R R"' 

^•71 S^-i} C £| *HH, 

R ^ R' ^iS. x^€- ^ H}^; 1-40^ 

R 3^5. *W7> ^^^1^, R'"^ JSL^f- ^ oW 1 ^, R'" ^ 
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1 11] 

*fl 9 SH^t, 

^1 a) i )^ ^1 ^#o] [A-0-(CH 2 ) a -C5H 4 ] 2 ZrCl 2 HLfe 

« 

[A-0-(CH 2 ) a -C9H 6 ]ZrCl 3 (<^7l4H, a ^ 4 ^ ^o^, Afe ^a]'^ 

(methoxymethyl), t-^AHl^Ct-butoxyraethyl), = i^^W(t^^ 

^H^>o 1 ^ s -^ (tetrahydrofuranyl)> i-«Hl4 A ]o 1 ] 1(1 _ ethoxyethyl)> • 

^(l-methyl-l-methoxyethyl), HLfe t-^(t-butyl))*l #2)^*1 f^-g- ^ pfl^s. 
12] 

^•71 a) i )3} rfl^^I sj-^o] 



o.S^ OA C| ^° A -^° A .^-° A Jfc*" 





jWa OA 




^Hl^Ct-butoxymethyl), ^B^>o] M 3il^(tetrahydropyranyl), Hfl S ^>o)^-^^ 
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(tetrahydrofuranyl), l-^*Hli(l-ethoxyethyl), l-fflll-l-^-^H'i 
(1-methyl-l-methoxyethyl), *Efe t-^(t -butyl ))<& f^-g- pjj^s.^ 

[^^.13] 

*\ 3^*1 ^^^-5,)^ ^.g. ^ ^ p,]^^ #Bfl . 

C^*H 2) ( w ^ 3) 





JR z-y 

#7) 4^ 2, ^ sJ-^H 3^) -^ofH, 

(CsR 3 )4 (CgR4), ^ ( C5 R5)^ ^ cf€ . > ^ ^400, ^ M] 

tS °^- °>^' 6} |o^^ ^ ^.ol^^s. 

HLfe C 5 ^ ol**Rr - ^€^7> ^H^S.^ e^^H o}*fl ^^5)^ 4-16^ 51^ tb 
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444 Qtt 43. £44 4^, 1-5.^1 e^rl^o]7lu).; 1-204 <M 44^, 

3Hi 4^*h ^^-^ ^o>^ 4im^ 44^; Sfe 1-204 1H3431. 

44^:57; 

l~44 44^:;. 4^ ^4^- a^r 7flii.*<Rr; ^ HLfe 4 

uio. s - 7fl ^ ^#^44°fl^ 3#:= SEfe 4*| #3.^44 <*l^' 7))<g e)fe4 

JR?^ y » ^ ^W4sfl ^4 ^fe 44<>l-iL; 

R 9 ^ ^ 44^:, 1-204 ^ 44^, 44^, 4€ 44£, «£^4 

Jtt 15^ €^.°144 16^ ^o]j7; 
D fe- £^ ^4-o] jl; 

Afe ^ 44^, 1-204 44lh 44^, 4H 44*h M4H 

44£, 44«:, <£^€ 44^:, 44^:, ^l^Hm(methoxymethyl), t- 

-r-^-4^]^(t-butoxymethyl), ^l]H4*H^-S.44^ (tetrahydropyranyl ) , b|]H4*>^^S^F4 
^(tetrahydrofuranyl), l-°fl^-4°fl€(l-ethoxyethyl) , 1-^fl^-l-^I^Hl^ 
(1-methyl-l-methoxyethyl), 3^ t H (t -butyl )°lul, 

a 4 vfl4 8^ w 

#4 (C 5 R3)4 (C 5 R4), « (CgR 5 )^ R3, R 4, ^ RS^ofl a^JE o]± 

44 ^-£r *>4 3*4-4 as. S44fe 44^:, *>4 ^4 bs. 3E44fe 44 s>4 $-^4 c 
a i44^ 44£, sfe a>}7] 44*) d a X44fe 44^3. 4^4^; 
(444 a ) 
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-C-Z-C-G 
R R' 

Z ±r -thfc $r . ■ ^ ... 

R, ^ R' *\3. cf ^ *q^; i~ 40 cq ^.^faW 

» 4 s to; ' 

G fe^r 1-40^ ^a], o>«^ f o^^^- o>^^^, 5fe ^ mo] 

R' ^ ale)* ^ oXjl; 

b) 

R" 
I 

Z 
I 

~ C— Z— R" 
I 

R 

Z t ^ Hi^r % ^H^L f - 7flfi1 Z ^ ^JE. <^ ^uj-^ AVdt, ^>o]j7; 

R ^ R" ^5. t}^ ^ 1-40^ o}^ 
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(^-^ c ) • • • 

R FT .'* : - 

— C—O— C— R ,n 

R R"' * ; 

#7] ^o)lA^ 

7fl^ R ... fe fla^ q^* - to> R MA| 

-fcfc SM^o]*. R... fe ^^o] o>u)^ f R ... ^6|)Ai a^j: §>M . 7> ^ 

( d ) 

R 

-C-2-R'" 
R 

R -8- AJs q*. <fcdi ^t|tf, 1-403 *?«s*ba, o>^, oj.^ 
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R"" ^ Bj-cjz>, &±.^ 1-403 o>^ t ^o>l, oVS 

£^ 

n£ 1 SEtt 2°|:H, Z7> 2.^ %ol^ > n ± olJ1> Z7 |. o] £ - ul^ol^, n 

€: 2ol4. 

[^^■% 14] 

#7] a )ii)^ *!l2 JTO#°1 [(A-D-(CH 2 )a)(CH3)X(C5H4)(9-Ci3H9)]ZrCl2 2fe 

[(A-D-(CH2)a)](CH3)X(C5Me4)(NCMe 3 )] TiCl 2 (^7]oflA^ zj-z^ a ^r 4-8^ ^^]JL, z^-a) X 

^ 1-20^ <£zj, ^1^, o>^, ^zjo)-^, c^^z}, <£zH}fJ, opg^, 
(methoxymethy 1 ) , t-^f ^- a] pJ| ^ ( t-butoxymethy 1 ) , 3] e e}-*H c s ^ ej.^ ( tet rahydropyr any 1 ) , 
sflHeHH h. 3.^2^ (tet rahydrof urany 1 ) , 1-ofl ^} ofi ^ (1-ethoxyethyl ) . 1-^1 ^-1-^ *M <*0 
1 (l-methyl-l-methoxyethyl) f 2^ t-MCt-butyl))*! #^--g- 

WW 15] 

XI 9 SJoH. 

^-7] a)ii)3 X| 2 *H^3.<ffl 
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^ Afe ^± ^t\V t i~20^ <£zj ej-t^, sj-x^^, o>^ e}.^ ^o>^ 

*>«*fl *t|tt. ^^H^Cmethoxymethyl), t- 

^lH(t-butoxymethyl), B)lm^o]c S ^^ (tetrahydropyranyl) , e||S^o] = s. = ^ 
^(tetrahydrofuranyl), l-<^AHlli(l-ethoxyethyl), l-^]^-l-ofl#A]6fl^ 
(1-methyl-l-methoxyethyl), Sfe t-¥-^(t-butyl))$l 1^*511^ f^-g- ^]^^] 

16] 
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*7l a)iii)^ s# B fl7> *}7) 4 a 5S 1^1^^ 

- 6^ S^sL <>1*0^ ^ AiM L E i 1 # O]^- 

( sj-tj-A] 4) 

-[Al(R6)-0] n - 

<$7) 4^ -*HH, 

R6 ^ ^ a *S«.^«r f fBi^ 1 tfl^l 20^ ^Mss**' ej-t^ 

1 ifl^l 20^1 ^o]^^ ^^o)jL t 
a tt 2 o]#o} pg^o^; 

5) 

N(R 7) 3 

R 7 £ ^ t^, ^jg.^ ^tf, i xfl*] 20^ *M££*M ^t]tt £ ^ 

igr^ i ifl*] 202] SM^-SL^ ej-c^oj^; 

( s}-^ 6) 

CL-H]+[NE 4 ]- JEfe [L]+[NE 4 ]- 
#7] 4^ 6^ ^ofl^, 
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N ^ ^7)^SL ^ 13^ e)« ^p]^ ^oli, 

Efe ft^ 6-40^ o>« Sfrjtfs>| ^tf, 1-20^ *M Ea ^ | <y- 

" Al ' • «. % * ^ th^ 1-203 ^olss^ ^ 

1 7fl o]# ^sfjn, 4 7fl ^j E - ^ 

17] 

*H 16 

18] 

*H 16 ^^H, 

^Hlit^lt, t^MS***!*, t^o^i^^ 

*}^ f ^nr^^, ^<«msw"1*. ^o ]±E _ s _^^ n]¥t Ee1 _ s _« €0 ^ 

1i^ltf%, H8M*W«l*, H^- P - M «y r ^ 1 ^ ) 

I^-sj- 19] 

16 9X°]*\, 
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-g-EflBHHI^^, HBH *i B^afl , B3B^#3.t^31BBH^iL^r, B3 

* ■ 

"lis-, s^esi «y-2.q Bei-(p-i- m ) ihm ^ , ^o\)^3.^\^n^(o,p-^^n^.m 

w^lB&l-5ll \| <g^v] ^ . ^X^SL^ ^BeHI^^M ^ , e e) 6j) ^ <y-s.v| -g-EflBsH]^:^ , 

sfl^Ji^, B^]m#£M-MlB2Kp-M)B^, B^BS-^^S-^-B-^BaKp-l-^)^, B^ 
^m < a-2.^-g-^Brq-(o,p-^^m^l^)^€:, BeW«#S.M*^H^(o.p-t]iM«)«, Bs^ 
^-^^M^-^B^Cp-B^^S.S.^^sll^)^, B ^ ^] ^ #2.^ B5} (p-B ^ #BS.pfl € ^ 
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20] 

^•7] b)3 #*fl7> 300 ^*1 1000 TC 3.^^ ^-g-^l e ^^7]» 

[^^J-21] 

^1 9 ^ 5a<>H, 

^-7] b)^ #3171- -^71-, ^^MH^IM-, €sl7>-nl-ni,ilAlo>ol t-El^sim ^ 
-§- #*1 
22] 
*ll 9 %<>11 

^7l b)^l 3L^3 ^-i:7K-0H)^ <3=o] o.l vfl^l 10 mmol/g"*! #2l^aim 

-§- ^ #*1 ItSU 
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23] 

*fl 22 *«fl &o]*\ f 

-*7} ^Sflfe «ra*7l(-0H)^ W 0.1 ifl*] 1 mmol/g^l f^-g- ^ 

24] 

*fl 22 ^ofl 

-»7l #*IJfe 3^ ^^7l(-0H)^) *<M 0.1 vfl^l 0.5 mmol/g^l €■ 
25] 

*ll 9 $M A} , 

^-7] *fll »12 ^3.43 igx)^*. zj-zj^ fl-M-ofl f-B-^ 4 

- # 7]^o.JL 3)^ £Aj ^ i^S-fl #°fl o.l tflxl 20 # 

13^8- 26] 

*0 9 5^1, 

^•7] S^nfl^ S^pflo)] 13 ^ ^ 71^^., »H 

*fl2 i«S4Jl 3^#o,] 4^ ^ l #ofl rfl^H 1 10,000 #(13^ ^4? -&/4^ ^ 
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27 J 

#7} A2 H^3.& 1 #<^1 tflsj-c*] o.Ol *41*| 

100 #^1 f^-g- ^ nfl^.^ #nfl. . 

[^T 1 * 28] 

*n 9 %oii sa^Aj, 

#7l ^ ^1 pfllrs^l ^uflfe #5(1^^1 ^r^lst}- i&-§-£H <4|«lf^ #pfl^l 
l^^m ^-g- ^ #*1 *llli;51<ffl #n]]. 

[^^% 29] , 

» 5L^^ ^hi 2 A-is. ^m^^i ^#^i ^ ^- 

30] 

a) 1 ^ <>l#sl tjII^s.^ ^Pflsf ^ »^J^3 t<||^-s€ 

b) #7l %AJ^ xfl^S.-ffl ^-W* #71 ifS| iHNM 3j<H£. tijj^ 
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» i^Rr #H aJoJjE 2 ^jg. 4= 1^-$ ^#ol ^ ^ 

*M1:3.€ #1^ 12:^. 
31] 

a) S^l ^47l« ^-f}-*Hf #11 <^Hlf, 1%, 3*> <£z], ^l^^-Al 

te-ffl H #1» »12:§>^ ^ ; 

b) ^-7] a) #31^ >fll #11 13 ^ ^-<i~g- a^-^ 2#1» 
^-§-*l^ 11^*1 #1» issHr ^1; ^ 

c) #7i b^i^ h #11 *i#^n-^<si, ^m^a^^a -s-si, 

3E*r J±^*l H#1 ^uj-o} ^o]^ <*7l# tf-fHHr 7>^l 12 1^S.-g sf- 

11 ite€ 12 i%s.-ai ^#<>i #11 ^ i^: 

3.-$ #1# 12*}^ ^1 
32] 

SE^r ^ te]fe^ ^-g- ^ 11:5. € #1<q Is 

^1 &*\*\, 
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b) ^#S.^tq«a, ^)#S^[^oT| -^s^l, jz#6fl s ol ^ 

2^fl» *^S|% *)]2 SHHrt ^2:^ $ 

33] 

*f| 31 ^ SE^r 32 *J-ofl 
1) 

(C 5 R 1 ) p (C 5 R 2 )MQ3-p 

^7l 2*-*H 1^ ^oflA^ 
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(CsR 1 )^ (CsR 2 )^ ^M- ^ 1~40^ ^ltitl, <>} 

*1 xfl^ol=.ol ^ll-S^Til^^, SE^r *1^€ ^lfSWI'i el£:E.c>l7lv+; C 5 ^ 

Q •^•S.^i sj-^^olTiq-; 1-20^1 <M o>^ e^^r, 

^o>^ e}-^, 6>m«&^ ^Q', 1-20^ ^t\#o]5L; 

Pfe 0, 5E^ 1 °]JL; ^ 

sj^ ^t\^ t bs. S*ls)fe Hl-^^r, cS. 3.*}^ ^^s. ai*^; 

a) 

R R' 
I I 
— C— Z— C— G 

I I 
R R' 

z ^ % 

R, ^ R' ^ ^s. tfs ^ 5}^^:; 1-4051 Mititi, 6 >m, 

G 1-4021 °>^ A 1, ^3-2-, °V^ E 1^. *B^d. 

a. R' ^ <3€£M 3i5ii- *g#% ^ sis.^; 

84-68 



1020030020428 #^ 2004/3/31 

(sj-l^ b) 

Z 
I 

— C— Z— R" 
I 

R 

z ^ % ^H^i, ^ z f *H3E. *V^-fe ^ 

R ^ R" ^ tf^-, ^dL t^^:; 1-403 ^|tst ? J, ^FI, 

R R" ^- ^ sa^, 

( c ) 

R R"' 

I I 

C O C R'" 

I I 

R R m 

R ^ R'"fe ^3. 4f 1-40^ ^#5.^, 41, 
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R *}^7} ^ ^^-ol^ f R "-i=. je.J= ^ sj-^^o] a^tx), R"' ^ 

3°i3E ^7> ^^1^, R^ S.^- Ej-cJ^o] o>^tJ-. 

[$T^- 34] 

*ll 31 ^ se^ >fl 32 ^ S^H-H, 

#7] *i)l tfl^s^l [A-0-(CH 2 ) a -C5H 4 ]2ZrCl2 3=fe [A-0-(CH 2 ) a -C 9 H 6 ]ZrCl3 (<^7l 

(t-butoxymethyl), BflHeHW ^^^(tetrahydropyranyl) , 3lH2H-°l^-^ff 
(tetrahydrofuranyl) , l-«H]^-A]oi]^(i-ethoxyethyl), Hi-H^Al^f 
(1-methyl-l-methoxyethyl), SEfe- t-^ll (t-butyl))<?l ^ ^^S.^. # D fl^ *il2:fHL 

35] 

*l| 31 ^ S^r 32 ^ &°H, 

#7i pji^-s.-a 2^1- °i 
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AAQ 4-8^ ^^oIji, z]-^ Afe ^^-AH^dnethoxyraethyl), t-^- 
*H €(t-butoxymethyl ) , BflSB^H £.3,$\ ^ (tetrahydropyranyl ) , = S^fe}-^ 

(tetrahydrofuranyl), 1-^AH^U-ethoxyethyl), l-^-l-^^Hli 
(1-methyl-l-methoxyethyl), t-¥-€(t-tiiityl))^l ^ # n fl^ 312^ . 



. *I1 31 ^ *11 32 ^ 



^-71 2, ^ 3^ ^H, 

(CsR 3 )^- (C5R 4 ) , ^ (CsR 5 )^ ^3. tf=, ^ s^ig, 1-40^ *1 

#3^, *Va. Whi. ^<=>}€, ^>€^, ^Vm^^ ^MA: «>oi^s. 7 >^s. 

HLfe C 5 ^ <=>13-SHr ¥ ^^7}7> SMS^H ^*fl <3€£M 4-162^-^ Jisl» 



36] 



2) 



3) 
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Qfe- ^ 4*. 1~20^ <M 5*^, 

^ b^-c)^:, o>^ eJ-c^, tl 6 }i 6 >€^ SL^ tb£*r 1-20^1 

x ^ i~4^ <£23^1 B}t^; Stt 7fls.H¥; 3=fe 

jR 9 z _y» ^-a- ^ ^ 

r9^ ^ Bj-tq^, l~20^| c>^ aj-c^, <M<>}€ 

J 15^ €^°1^ 1 4 16^ 
SE^ 

A -fe- *r£i ej-rq^r, 1-20^ <£z3 ^^T. ^M*. <&Q°lr% 

^M^, 0 >€^ S^th Q^Q. d >€43H "fl^H^(methoxymethyl), t- 

Jf^AHli(t-butoxymethyl), ^lm^V^S-S.^^ (tetrahydropyranyl) , BflHBHM^^T 5 } 
^(tetrahydrofuranyl), l-^^HimU-ethoxyethyl) , l-i^-l-WM^ 
(1-methyl-l-methoxyethyl), SEfe t-^-1i(t-butyl) 0 l j1, 

a^r 4 vfl^l 8$\ ^t°1^ ; £ 

#7] (CgR 3 )^ (C5R 4 ) , £ (CgR 5 )^ R 3 , R 4 , £ R 5 ^ *H5L o]2=. ^ 

-aq C 5. JE^lsq^ *>?1 dS. 5*13^ ^^s. ^1ts|^; 

CM^ a) 
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R R* 
i I 

— C— Z— C— G 

I I 
R R' 

Z tt ^ H^r % €*M 3i; 

R, « R' *\$- ^ ^ b)-^; 1~40^ <£^, ^ItsM, 4H, 

G 1-40^ ^Al, o>^Al, <&^SL, <>>^i, 5Efe *|»€'^^ 6 1 

JL, R* c^sH ^ Sl^; 

(S)-^ b) 

R" 
I 

Z 

. — C — Z — R" 
I 

R 

Z ^ A>i SE^r % €AH3., ^ 7fl^ Z ^ o]^ §>u)-^ A]^ ^aM-EL; 

r ^ r- ^ A-js. 4>m t^, eN^; 1-403 ^Jfl, ^lt^tl, 41, 
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c) 



R R" 
I I ... . 

— C— O— C— R ,n 

R R™ 

* • 

R ^ R'"fe c|-^ ^ 1-40^1 ^ltstl, o>H, 

R' "fe- S-^T- ^ ej-^^o] o>q^, R?? ^ofH 3 ^5. f>}^7\ e}^^h 

( d) 
R 

-C-Z-Rn" 
R 

r ^ a-is. t}€-, i~40^ ^lts.M, *V%. 
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R"«'^ ^ 1-403} <£^, £5^, «&^o>^ f 

n^r l 2°]J1, Z7> ^ 3L^r n ^ 1 Z7> £ HLfe n 

^ 2°]4. .' 

371 . . ' 

*!l 31 % 3L^r >ll 32 SH^i, 

#7] *H2 ^S.® s^l^l [(A-D-(CH 2 )a)(CH 3 )X(C5H 4 )(9-Ci3H 9 )]ZrCl2 H^r t(A-D-(CH 2 
) a )KCH3)X(C5Me 4 )(NCMe3)] TiCl 2 (<37HH, AA$\ afe 4-8^ ^^l^-, X^r **«L. 

ofl^xffl , ^ °lal, Dfe ^ 3i*r €^><>liL, zfrz^ Afe =r^, %±-^r 1~20^ 

^1^, SKl^Vfi. 6 >€^, ^l^H€(methoxymethyl), 

t-^AH^(t-butoxymethyl) , ^H^> c >lH.S.3t]^(tetrahydropyranyl) , ^Hg^lJEL^f 
^(tetrahydrofuranyl), l-^^H€(l-ethoxyethyl), 1-^11 €-l-^*H ^ 
(1-methyl-l-methoxyethyl), I£fc t-^ti(t-butyl))<*l «3.4 . 

381 

*f| 31 ^ Sfe *{| 32 

^7l ^2 ^B1:S€ S*W°1 
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zj-cq A i=. ^ eh^^;, 1-20^ °M 2}^, <&^o>^ 

^M^, ^^r, ^^li ^H^, °>€^€ ^H^, ^*H€(methoxymethyl), t- 

^.s-AHl^Ct-butoxymethyl), BflHe|-*>°l ^.S.^^ (tetrahydropyranyl), ^lB^-sHS-S^-B}- 
^(tetrahydrofuranyl), l-^^l^^(l-ethoxyethyl), l-^m-l-^l^H^ 
(1-methyl-l-methoxyethyl), 5E^r t-^-H (t -butyl ^ ^It^ . 

39] 

*(| 31 ^- 3=^ ^] 32 SH^i, 
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*H aAlsj^- sj-^-l-S ^o_^^ 1 ^ ol^- #^5}^ ^ 

(S^H 4) . 
• -[AKR 6 )-0] n - . 

^-7i 3%n<$ 4^1 <*h>h. 

R 6 £r A|s.*>|v+ t|*. B^^, 1 *fl*l 20^ *H^3.*>^ B^^T Ste 

afe 2 o]#Sl ^*H; 
( 3^ 5) 

N(R 7 ) 3 

R 7 ^ >H5. ^-TlM- Bft^, €^ 1 20^ ^ol = ^>^ g=fe 

■S-S-^S. fe-r 1 vfl^l 20^1 *WJ=S7l-1l ^* 6 H; 

( 3^*1 6) 

[L-H] + [NE 4 ]- 5Efe [L] + [NE 4 ]- 
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H Q*}°)JL, 

Efe 6-40^ <>H3 e^-c^g.^ e)-^, 1-203 *M , 
40] 

*l| 31 SLfe *)1 32 ^ 

300 ifl*] 1000 TC JL^rOfl ^ ^>-§-^ <>1 €" ^-R- 

^ #*1)3 . 

41] 

*fl 31 ^ Slfe *)1 32 SH*}, 
42] 

*)1 31 ^ SEfe *f| 32 fl<>H , 

^-7] S^^l <&iS^-7l(-0H)3 <8=o] o.l tfl^] 10 mmol/g^l ^ *Hfc<ffl # 

43] 

31 ^ SEfe 32 ^-^ &<>H . ■ 
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-8-71 *fil ^3.$. *fl 2 ^3,4. s^-l-s} AAQ 4 

Win 1 * 44] ' 

31 Sfe »1 32 $a<^, 

#7] S^B^ 2:^HH1 1g--° ^ 13 ^ ^ 71^5., 2)1 1 2)-^-#5Zj- 

A2 ^3.$. t-B-€ 4^ ^ 1 tl W l ifl^l 10,000 #(13^ #<*r ^-/4^ 

[^U" 45] 

*ll 31 ^ SE^ *|] 32 &<>H, 

^-7] ^2 *fll dH^s.^ ^§ i s-ofl tfl^H 0.01 xfl^l 

100 ^ nfl^^l #nfl^ ^12^. 
I^t 1 ^- 46] 

^1 31 31fe *ll 32 ^-ofl &<H*1, 

47] 

#31^31 #^*fl«- *$°]5. 2 ^ ^3. ^3.^ 

#*1 ^3.^ #*fl *H1 f^Hr #31 » i^-SKf Srzm ^ U^. 
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48] 

*fl 47 *J-ofl fl^, 

#S)**|«. ^nflo] *V : 

49 j ... 
^ 48 go^, 

w 1000 ^ 100 000OlJlf jL&^q ^^n® 

[^T 1 "* 50] 

51] 

*fl 47 ^ 

7)§i£ #*fl 4^3*, o.l ifl^l 20 ^ ^ 

[^T 1 ^- 52] 

*0 47 *cH| flo^, 

*7l *>u^ jhn^ x ^ q ^ 

vfl*l 100 #^1 ^ 
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53] 

#7) ^ Wa.* c]^. 3*13 M ^ 

54'] 

*A 53 $X^*\, 

#7] 2,^2) ^X|«L 'at^m 7l^O.S. f JHMfrl =. 

# i tfl^H i *fl*l 10,000 -§-*! -fr^ ^ 

l^T* 55] 
[^T 1 * 56] 

*n 55 ^ 

[^T 1 * 57] 

55 ^ofl , 
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58] 

55 ^ fl^W. 

#7) f^oj ^B]^ ^ 3:^ ^oJJ^ #^5fl^ 

[^^8" 59] ^ 

*n 55 

-8-71 25 vfl^l 500 t:^ ^Xls)^ #e)#ell^^ *l]2:^ . 

[^t 1 ^- 60] 

^1 55 S£<>H, 

-8-7] 1 ioo Kgf/cn^ ^^60A) #5^5)1^ ^2^. 
61] 

*1 55 ^1 5a<>H, 

#7] ^ 3=^7} 5 ^ 12Sl e^sJ--^ ^ > HJ-^ ^ 

^ ^ -g-nfl, <g^^ -g-nH] Sl^A]^ ^25)^ ^B}5L -§:31^7jl ^ 

62] 

55 ^ ^^i, 

-Srefl^^l #^7} £4 a>o] # ^ ^03 ^g^, ^ He j 

^ -§^3] "a^)S. o)^o]^\ 1 ^ o)tf a}b»£)^ aflS^. 
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63] 

*H 55 1M &<*)*\ , 

^7) ^^m^r ^-5.(Mw/Mn)7> 3 v«*l 50^1 . 
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